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> Welcome and Introduction — Tom Colios, Section Leader 


> East Coast Floridan Model — Rob Earle, Lead Modeler 
• Model overview 
• Model updates since 2014 
• UEC planning model scenarios and results 
• Modeling conclusions 


> Public Comments and Questions 
> Next Steps — Nancy Demonstranti, UEC Plan Manager 
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> Water supply plans 


• Road map to meet future demands while protecting water resources and natural 
systems 


• Planning-level analysis to determine water supply availability 
• Summary of modeling results 


> Regional groundwater models 
• Regional evaluation of groundwater resources 
• Specific to an area and aquifer system 
° Used for determining regional trends, not for local analysis 
• Separate technical document for detailed model updates, calibration, and results 


—Sfwmd.gov 
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S- East Coast Floridan Modeling 
= to Support the 2021 Upper East Coast ` Ше. 
| -Water РУ Plan Update — = 


Rob Earle 
Lead Modeler, Groundwater Modeling Unit, Water Supply Bureau 
South Florida Water Management District 
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2016 МЕТ East Coast Water Supply Plan Update 


Future Direction ` 


UPPER EAST COAST 


> The surficial aquifer system (SAS) use is limited га 
e e i WATER SUPPLY PLAN UPDATE 


° Increases in water use expected to be supported by NE SL 
the Floridan aquifer system (FAS) i EAN Sale 
• Brackish water from the FAS can serve as а - | = 
supplemental agricultural water source 
> Maintain wells critical to long-term monitoring 
and modeling 
> New Avon Park permeable zone wellfields 
should have greater spacing and lower per-well 
capacity 
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Í o LI | te 


NN TT Coast Floridan Model ` 
Re-Calibration and Application t to = 


_ the Upper East жа | 


< — гез — 
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Presentation Overview 


> East Coast Floridan Model overview 
> East Coast Floridan Model re-calibration 
> Application to Upper East Coast planning scenarios 


> Upper East Coast planning scenario results 
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Boundaries 


> Brevard County (north) 

> Florida Keys/Florida Straits (south) 
> Atlantic Ocean (east) 

> West Coast Floridan Model (west) 


FLORIDA WATER МАМАСЕ МЕ МТ DISTRICT 


> Northwestern portion of model domain 
overlaps the East-Central Florida Transient 
Expanded (ECFTX) Model 


> Western portion of model domain slightly 
overlaps the West Coast Floridan Model 


LWCSIM 


Sta ; -(" FAV 
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East Coast Floridan Моде! - 


2 ө... 
- . 


> MODFLOW-SEAWAT Model (USGS 2012) 
> Calibration period: 1989-2012 


> 288 monthly simulation (stress) periods ЧР 

(288 - 12 = 24 уеаг5) (ее аш 

> се! size: 2,400 ft x 2,400 ft ba 

> 7 model layers, including: | 
omain 


* Layer 1: Upper Floridan aquifer 
* Layer 3: Avon Park permeable zone 


» Calibrated to water levels and water y 
quality (TDS concentration [mg/L]) 
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Hydroge ol ogic 
Unit A 
| 


Surficial Surficial Aquifer System™ 


Aquifer ————— 


Okeechobee Co 
SL Lucie Co 
С-23 Сапа 

С-24 Сапа! 


пїгасо astal 


x 


Intermediate Confining Unit * 


Upper Permeable Zone 


Upper 
Roridan 
Aquifer 


Ocala-Avon Park Low Permeability Zone 


Avon Park Permeable Zone 


Middle Confining Unit 


Lower 
Floridan 
Aquifer 


ЕСЕМ 


Hydrostratigraphic Cross-Section 
and 
East Coast Floridan Model Layers 


Pessres Ey. чезолсе Sv зижос 
"East Coast Floridan Моде! does not include the гитса! aquifer system ог intermediate confining unit. ы таи Нона олайсыз 
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> MODFLOW-SEAWAT: block-centered, 
finite-difference, cellular 


> Heads and concentrations for each 
stress period are determined at each 
model cell 


> Each ECFM model cell measures 
2,400 ft x 2,400 ft in area 


(132 acres) 


> Regional trends and differences; ce tie, | к a 5 к 
local can бе deceiving 5. Ж e 
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“Calibration Update. = 


— 


E АИ rison ` 


d #— = 


. 2021 ЕСЕМ). 
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Ораате to the Fast Coast Floridan Model 


> Modified the hydrostratigraphy (model layers) to be consistent 
with the East-Central Florida Transient Expanded (ECFTX) Model 


> Incorporated new hydrogeologic information (hydraulic 
conductivity) into the model from six new sites 


> Re-calibrated the model to meet calibration criteria 
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> Hydrostratigraphy (model layer elevation) 


> Within the overlapped area, ECFTX well 
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Ocala 


— 


Homosassa 


ECFM 


data from the ECFTX Model was used in the 
area that overlaps the ECFM domain 


West P 
Beach 


• UFA top: 446 data points 

° UFA bottom: 38 data points d 

* APPZ top: 37 data points i 
* APPZ bottom: 22 data points 


| (Boca Raton 
Coral Springs 


data points were provided: Y ab: zi 


| Ротрапо Веасһ 


Pembroke 
Pines. Hollywood 
ЧТ 


| Miami 
t 
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Updates.to the East Coast Floridan Моде! 


= X 

> Incorporated new hydrogeologic information SS 

> New hydraulic conductivity was incorporated in i | 
localized areas іп both the UFA and APPZ 


ы Уррег Floridan aquifer (UFA) SEACHST UNITES HOOD ROAD WATER TREATMENT PLANT 
о Okeechobee Clean Energy Center / ж. 
m 
o Broward County Water Treatment Plant 1A 
o Lake Region Reverse Osmosis Treatment Plant 


^ 


| Clg ФЕ SUNRISE SAWGRASS WWTP 
* Avon Park permeable zone (APPZ) prowa RCO. 
о 5-65А structure at Kissimmee River Basin 4! | 
о Okeechobee Clean Energy Center | Ї = гос пузе ыйы 
о City of Sunrise Wastewater Treatment Facility А, [| UEC Planning Ares 
о Seacoast Utility Authority L К и 


ЕСЕТХ Model Boundary 


А rale „ leh / 
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Water Level Calibration Criteria 


= (from 2014 ECFM —recommended by-the peer-review panel) 


> Water level calibration criteria, by aquifer (UFA, APPZ, LFA): 
• Percent of simulated heads within +2.0 ft of observed heads >80% 
* Percent of simulated heads within +4.0 ft of observed heads 29096 


* Mean absolute error (MAE): «2.0 ft 
" 80% of wells in an aquifer with MAE «2.0 ft 


e Percentage of stations where 280% of the simulated heads are within +2.0 ft of the 
observed heads 28096 
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‘Comparison of aote Теме! Calibration ` 


ame = amen med 


555 я - ж 

== 79 erm - - у = УР Яа 3 21 

- ~ Š - - | f E AM nam за 
aia | 


—- 


Се x 


Мо. of Мо. of Бад ribs а на % of Sites with <2 ft | % of Sites within £2 ft 
Well Sites Records interval incidi MAE (Goal: 80%) Interval (Goal: 80%) 
Upper Floridan aquifer 110 6,521 16% 2% 90% 75% 
Avon Park permeable zone 27 1,835 10% 0% 96% 81% 


Lower Floridan aquifer 


No. of Well 


502 15% 


% of Records 
№ №. of : 
Outside +2.0 ft 


Records 


1% 


% of Records 
Outside +4.0 ft 


83% 


% of Sites with <2 ft 
MAE (Goal: 80%) 


83% 


% of Sites within +2 ft 
Interval (Goal: 80%) 


Interval 


Interval 


Upper Floridan aquifer 6521 18% 2% 87% 61% 
Avon Park permeable zone 1835 13% 1% 93% 59% 
Lower Floridan aquifer 502 5% 1% 75% 75% 


MAE = mean absolute error 


- Sfwmd.gov 


* SMMS version is available at https://apps.sfwmd.gov/smmsviewer/ 
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Calibration Target 


For at least 80% of the monitoring wells, the model will simulate TDS within the error band: 


Be Fresh to Brackish Water Moderately Saline Saline Water 


Observed total dissolved solids (mg/L) 0 — 4,000 4,000 — 10,000 10,000 - 18,000 218,000 
Calibration error band (mg/L) +500 +750 +3,000 +4,000 
Definition 


|" 


A "calibrated well" is a well for which the model simulates TDS within the error band 


Jacobs, B., M. Stewart, В. Therrien, and С. Zheng. 2011. Peer Review Report — East Coast Floridan Aquifer System Model Phase |! Project, South Florida Water Management District, West Palm Beach, FL. 
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ty Calibration. 


fd Desirable : No. of % of Records % of Sites Within 
> Percentage от data Interval Criteria Records Outside Desirable Desirable 
points (records) (+ mg/L) i Interval Interval 
outside the UFA 500 – 750 102 5028 11% 90% 
— pct APPZ 500 — 4,000 63 4298 33% 71% 
snou e or 
I LFA 3,000 — 4,000 43 4165 23% 84% 
less 
| à Е 0 А EE 
» Percentage of sites Desirable | . No. of % of Records % of Sites Within 
NE Е Interval Criteria Outside Desirable Desirable 
within the desirable . Records 


(+ mg/L) Interval Interval 


interval should be 


2 UFA 500 - 750 102 5028 1096 9096 
8096 or greater 

APPZ 500 - 4000 63 4298 3896 6596 

LFA 3000 - 4000 43 4165 2596 8696 


—sfwmd.gov * SMMS version is available at https://apps.sfwmd.gov/smmsviewer/ 20 
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52021 East Coast Floridan Mo del 


vara Ез 


— | 


~ Re- Calibration Summary ` = 
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All 
Layers 


Mean absolute error (MAE)  <2.0 ft 1.21 1.25 
Number of wells 143 110 
% of wells with MAE <2.0 ft >80% 92% 90% 


Criterion 


Wells depicted in red do not meet calibration criteria 
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5 


VEN АЗ 
N D 


Ыга, 


37 out of 102 (36%) ЕСЕМ — UFA water quality calibration targets inside the UEC Planning Area 


— All 
Criterion 
Layers 

Number of wells 208 
Number of wells meeting 

175 
calibration 
Percentage of calibrated 20% 84% 


wells 


Jonathan 


w 
PALM BEACH 


У 4 W— 1 


Note: Wells depicted in green meet calibration criteria 
Wells depicted in do not meet calibration criteria 
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5 out of 27 (19%) ECFM — APPZ water level calibration targets inside the UEC Planning Area 


Criterion All APPZ in APPZ in 
Layers ECFM UEC 
Mean absolute error (MAE) 3 «2.0 ft 1.21 1.04 0.92 
Number of wells 143 27 5 
% of wells with MAE «2.0 ft >80% 92% 96% 100% 


EACH 
а a jm 


Note: Wells depicted in green meet calibration criteria 
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| — 
\ NE INDIAN RIVER 11 \ 3 
N 4 $$ 4 
= есігі 
x T 5 
N 
| Indrio Ra X 


APPZin | APPZ т 
ECFM UEC 


Criterion 


] 


| Ф оквесновкЕ 


ке Number of wells 208 63 15 
SE. и 
=i c Number of wells meeting 175 46 8 
а. ~ calibration 


Percentage of calibrated 


80% 84% 71% 53% 
wells 


State Park 


PALMBEACH 
нос C 


Note: Wells depicted in green meet calibration criteria 
Wells depicted in do not meet calibration criteria 
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There is only one ECFM — LFA water level calibration target inside the UEC Planning Area 


Criterion Е Eun 
Layers ECFM 


8 Mean absolute error (МАЕ)  <2.0ft 1.21 1.16 0.85 
4 Number of wells 143 6 1 
% of wells with MAE <2.0 ft >80% 92% 83% 100% 


Ае found 


ЕАСН 
“eg amt ed n i --- 


Note: Well depicted in green meets calibration criteria 


МАМАСЕ МЕ МТ 


DISTRICT 
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` ` ч "e 
\ ^. | INDIAN RIVER 
\ ма 


Criterion 


.SrtüciE 


208 43 13 


el 
я 


Number of wells 


|• 
т 
| Number of wells meetin 
ТІ Др 5 175 36 7 
1 calibration 
КЕ 
| Percentage of calibrated 
Š 80% 84% 84% 54% 
wells 
Note: Wells depicted in green meet calibration criteria 
do not meet calibration criteria 
27 


Wells depicted in 
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... Upper East Coast Planning Scenarios 


» 2019 Base Condition 


* Public Supply, Power Generation, Landscape/Recreational, and 
Commercial/Industrial/Institutional demands from historical 2019 pumpage data 


* Agricultural demands estimated based on AFSIRS (simulates irrigation demands) 


» 2045 Future Condition 


* Public Supply, Power Generation, and Commercial/Industrial/Institutional demands 
based on future population growth rate 


* Agricultural demands based on future land use (FSAID 2019*) and AFSIRS 
* Landscape/Recreational demands based on 2045 planning projections 


» Differences in water levels and water quality (TDS) between 2019 and 
2045 in the UFA and APPZ (model layers 1 and 3) 


sfwimd.gov * Florida Statewide Agricultural Irrigation Demand Report 2019 29 
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Limitations in Simulating Demands 


> Each simulation is 24 years 
° Same as calibration period 


5 2045 simulated raw water demand 
99 mgd 


> Model does not simulate annual enm 
demand growth з” кы» в 
> Simulated demands are “instant on" ^. Е "олт 
> Raw water demand shown for all | 
use types ° 
> Results from the 2045 simulation š 
are considered conservative so 


Year 1 Year 5 Year 10 Year 15 Year 20 Year 25 


e» 2019 Modeled Demand — 2045 Modeled Demand 
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Regional Model Limitations 


> Large model cell size (2,400 ft x 2,400 ft) 


e Cannot accurately simulate local drawdowns 


> Regional model may not capture local heterogeneity in the FAS 
and the response at individual wells 


> Regional model results should be used as an overall planning 
tool; results should not be considered absolute 
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МАМАСЕ МЕ МТ 


> 


DISTRICT 


-. 


Water Озе Category 2019 (mgd) 2045 (mgd) Difference (mgd) 


Agriculture 


Commercial/Industrial/Institutional 


Landscape/Recreational 
Power Generation 


Public Supply 


Total 


37.87 


0.18 


2.74 


1.45 


36.18 


78.42 


31.45 


0.18 


4.20 


3.34 


59.74 


98.91 


0.00 
1.46 


1.89 


23.56 
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Differences in PS 
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th 


терен P MC ~ >" | IN 4 » e p > p E | 
ы” Қал К” P^ У t. - + өсі БЫ L Ig | m | B | | - = = hh: — 
= - 1 B | | 8 8 8 A ` - у 


~ тл >. s € — 
Exc Ie s u me ыа == 


Р = М - 
Я E -= «ае ~ — 
- - ‚<= ---- 


» . 


=... 


Allocation (mgd) 2019 (mgd) 2045 (mgd) Difference (mgd) 
Martin County 


43-00053-W Stuart, City of 3.67 0.00 2.62 


43-00066-W South Martin Regional Utility 2.50 1.78 2.43 0.65 
Martin County Utilities 

43-00102-W ЕНСЕ ДЕТ 15.09 9,98 10.63 0.65 

43-00146-W Sailfish Point Utility Corporation 0.22 0.21 0.22 0.01 

St. Lucie County 

56-00085-W Fort Pierce Utilities Authority 13.13 3.42 5.85 2.43 

Е с 30 18.33 30.08 11.75 
Department, City of 

56-00406-W St. Lucie County Utilities 6.65 0.00 5.40 5.40 

56-00614-W St. Lucie West Services District 3.10 2.20 223 0.03 
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Hobart 
Рапк @ 


INDIAN RIVER 


Okeechobee Clean Energy Center (PG) а: 


° 1.37 mgd increase UFA 
* 2.07 mgd increase APPZ 


° 5.4 mgd increase 
o No pumping in 2019 
o 4 тда from North іп 2045 
о 1.4 mgd from Central т 2045 
o UFAonly Ë 


OBEE 


Port St. Lucie Utility Systems Dept. pa vd ДА \ 
а Q 
Эта StLuciflonh 


• JEA: 0.94 mgd decrease 

• Prineville: 0.27 mgd decrease 

• Southwest: 12.96 mgd increase 
о 3.53 mgd from UFA, 9.43 mgd from APPZ 


____ Okene А 


Southwest 


City of Stuart 


• 2.62 mgd increase elude 
o No pumping in 2019 
о Mostly APPZ т 2045 
(2.6 mgd APPZ, 0.02 mgd UFA) 


MARTIN 


Indiantown 


PALM BEACH 


МАМАСЕ МЕ МТ 


PUDE Projected Demands at 


Prineville \ 


STRICT 


FAS Wellfields 


Hobart & Oslo 


* 1.93 mgd increase Hobart 
* 0.7 mgd decrease Oslo 
* UFAonly 


City of Vero Beach 


* 1.67 mgd increase, UFA only 


Fort Pierce Utilities Authority 


2.43 mgd increase 

о 33" St. УҒА increase = 1.17 mgd 
о 33'íSt. APPZ increase = 0.28 mgd 
o West UFA increase = 0.94 mgd 

o West APPZ increase = 0.05 mgd 


Пепзе Ға, Beach 
Q 


Stuart 


© Ë 
Palm СИ зна & 


Тгеазиге Coast Energy Center (РО) 


• 1.89 mgd increase, UFA only 


PAf'&alerno 


Tropical 
Farms Hobe Sound 
Q 
So Martin 
Regional 
ще 
"UC Ра 
Jupiter 


SOUTH FLORIDA WATER МАМАСЕ МЕ МТ DISTRICT 


„Ном То Read the Results 


^L Head Difference Map » Lege n d 


Vero Beach Е . 
UEC Planning R egion 


Month 288 


е 2045 - 2019 " 
де Lm * Month 288: Last month in 
т) planning scenario model runs 


° Type: 
À AG = Agriculture 
ФРС = Power Generation 


~ CA 
L Duc Prineville \ S x . 
р "am 9 ps - Public Supply 
Jun UEC Planning Area 
ym Sd Layer 1 Month 288 ы We | | sym bo | S 
/ US Head Difference (Feet) 
À Ñ ШЕН s.o - -5.0 ° Layer (1 Or 3) 


я торе Farms : -50--25 
: South м дев Utility -2.5 - -1.5 
; -1.5 --0.5 


Planning area boundary 
0.5-0.5 


EOS 15 Head difference in feet 


Jupiter қ ‘ EN 5 - 25 | š I 
ва — -5 >. 2045 head minus 2019 head 


а 4 

~ 5 

. 1544 Tequesta 
wees 


10 


' 
1 1. 
Ну. НЕЕ. G лич es. CI. bez стаг соло 


Sar, GECO, NOS, нии а Gecgragh с. Gar 


Remed Q: Resource Ема son 


Мего Producers, Inc (AG) 
Circle | Ranch (LIV) 
LTC Ranch (AG). 
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(2045 = 2019) — 


Head Difference Map 


. 
Мего Веасһ 


St. Lucie County Utilities UEC Planning R egion 


North Wellfiel Ai Month 288 
А (North Wellfield @ Airport) — 


Fort Pierce 


"e 3 1——- Energy Center (PG) 


я : = Utilities Authority 


Treasure Coast 


City of Port St. Lucie 
Utility Systems Dept. 


• PS 
seri КА 


UEC Planning Area 


„> 15 | 
` Stuart ча = 


| Layer 1 Month 288 
7 ха 


Head ОШегепсе (Feet) 


-16.9 - -5.0 


лон Farms 


South Martins Reg Utility 


hs t 
| d ui Tequesta 
Toys ыл 


Jupiter Ж 


Џ 
2 zl Seacoast 
-- \ 1 
aco сөз: вал GCO, NOLS. Naricea G вора c. Gan e HEAS, G ieran es. ch, bez errar соло. 
iferences Review 
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yen Floridan Aquifer Water = Difference 


> ~17 ft of drawdown at St. Lucie 


County Utilities (North Wellfield) 
• No FAS demand in 2019 
° 4mgd in 2045 


> “6.5 ft of additional drawdown 
at Treasure Coast Energy Center 
Power Generation wells 
° 1.9 mgd increase 

> Upto 3 ft of rebound at City of 
Port St. Lucie (ЈЕА Wellfield) 
° 0.42 mgd decrease 


° Agricultural demand decreases 
may contribute 
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Upper Floridan Aquifer 


Water Quality Difference (2045 — 2019) ` 


> TDS differences of <100 mg/L in most А. pianin 


f th 1 TE | ЧЕС Planning В egion 
(2 XI Month 288 
° adde wa 2045 - 2019 
\ d у 


> Increase in TDS at St. Lucie County 
Utilities (North Wellfield): 


° Increase in demands 0 to 4 тва 
° TDS increase as high as 4,800 mg/L 


> Slight increase in TDS at Fort Pierce 
Utilities Authority 


• 3319 St. demand increase from 1.64 to x posa \ ^\ à нна 
Е" 4. у, % ауег ont 
2.81 mgd . TEE: & ж jJ \ Мү TDS Difference (mg/L) 
• West demand increase from 1.32 to ; и uen | `v W ШШ: 150 
2.26 mgd z^ dem 444227 7 V YN [00-150 - -100 
se 9X . fs TE y -100 - 100 
я ; ТЕ, A y 100 - 250 
> Slight decrease т TDS at Oslo Water | ee ТО) ча р БОВ 
Treatment Plant :: : а 3% да А =. 
* Demand decreases from 6.28 to 5.58 mgd Mm ть 7 ка } Bon ie 
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Upper Floridan Aquifer 


+ Water Quality %:Difference (2045 — 2019)? 


5 š š А TDS Difference Мар 
> TDS % differences of <10% In most of e ‘2 UEC Planning Region 
the area Er oe — 2045 -2019 


> Increase in TDS at St. Lucie County 
Utilities (North Wellfield) ^360%: 
e Increase in demands = 4 mgd 


> Slight increase in TDS at Fort Pierce 
Utilities Authority “14% 


e 3319 St. demand increase from 1.64 to = 
2.81 med ( „>. ч = = UEC Planning Area 
• West demand increase from 1.32 to 1 м4.5- \ d MI 
2.26 mgd / 2 i Xon р | EH 30 + - -25% 
с” № í . ^ |Ш 25% - -10% 
> Slight decrease т TDS at Oslo Water | te = = дыы 
Treatment Plant ^3% | | о қ 25% - 50% 
* Demand decreases from 6.28 to | — Ам ка oue 
5.58 med Jupiter à ai. #9200 % - 300% 


300% - 360% 
о 225 


45 э 


га Seacoast 


г | 
CO. NOAA. шала Geographie Фа rin. HERS, Gean еа огр ви стег сет curo 


Frepsred Бу: Resource Evaluation 


Document Path: ad елита gov'd'eioot'data wsciMOD'E СЕМ MB UEC'GI S ров госе 55 итх Оте гел сев Review mx d 
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Upper Floridan Aquifer Water Quality Difference 


TDS Difference Map 


> Difference in TDS E _` мена Бед 


St. Lucie County Utilities 


concentrations within the ain: Ww ИР < (North Wellfield @ Airport) 
ECFM 2019 scenario model run = i. А ET Fort Pierce 

ва | 2.4 Да. ^ ФУ al Authority 
(Year 1 to 24) * .. a ЗЕ 


> Highest TDS increase within 


: . W J Бај АОК 7 
U EC Р | а n n | n g Area IS na ea r | A N д БҮ: Р E ы dv И СА 
. eje . А _ 1 | d » я „4 ` bole = ! 
St. Lucie County Utilities (North «^ | m ч AEE 


bU Ра 


Wellfield at Airport) УТЫ ЧО у Layer 2019 


TDS Difference (mg/L) 


• 2,100 mg/L EC Xx - А z | 1 --150 
. | | < : : pos m EN: 90 - -100 
* No pumping in 2019 at North ро” — t 
| 1 FUTT. | 100 - 250 
Wellfi ield 2-2 МА 250 - 500 


кс! ‚ Tequesta 


x 500 - 1,000 


• Increase likely due to Oslo WTP | e d 2. 
апа AG demands іп 2019 / р қ. ENN 500 - 7.700 | 


le 


EA 
South Martin ‘Reg Utility -100 - 100 


Document Path: ad stwmd доу вю с data weciMODIE CFM MB UEC GI S'postprocessmxdiDIfierences Review mx d 
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-- 


Upper Floridan Aquifer Water Quality Difference 


TDS Difference Map 
> Diffe гепсе In TDS ”- St. Lucie County Utilities озш ик 
concentrations within the ны | 
| 3 + АЕ, КЕ 
ЕСЕМ 2045 ѕсепагіо ЕЕ Cu ЛОРД Utilties Authority 
тоде! гип (Үеаг 1 їо 24) \ күте | 


> Highest TDS increase ` = “dl Nee W 
within UEC Planning Area | |“. SES UEC Planning Area 
is at St. Lucie County А” ЧУ у поре saa РРА 
(North Wellfield at Airport) |“ ка АУЫ оо 
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Upper Floridan Aquifer Water Quality Difference 


2 №. 


TDS Difference Мар 


> % difference іп TDS Д VEC naming exon 
concentrations within the arti + Раша Ма sill 
ECFM 2019 scenario = ЈЕ, УБЕ 


model run (Year 1 to 24) 


> Highest TDS % increase 
within UEC Planning Area Ку ла О 
Is near St. Lucie County ОСИ | на D рес Planning Area 
Utilities (North Wellfieldat |. то |“ TOS Diference t) 
Airport): 53% 4 =. ~ ша а 
• No pumping т 2019 at North EE ^* pe U. AMEN = 
Wellfield 1 же N +, Г 2596 - 50% 


50% - 100% 


° Increase likely due То Oslo WTP | — ЗШ BI as 
and AG demands in 2019 | x (NN ` BE 3009. _ 360% 
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-- 


Upper Нопаап Aquifer Water Quality Difference 


> % difference in TDS "o 0 prm 
concentrations within the mH: Neo AUN | 
ЕСЕМ 2045 scenario 
model run (Year 1 to 24) 


> Highest TDS % increase i < Ad SS. "A K 
within UEC Planning Area |. В. Е 


Is at St. [исте County ЊУ "РЕНЕ А uc 
- ШИ 30% - 25% 


Utilities (North Wellfield 4 Қ. АША — x 10% 


-10% -10% 


at Airport): 291% ае Мм 5. 


• North Wellfield demand = 4 тда д: ЕН 02%. 200% 
I Jupiter Ж 1 |ШЕЕ200% - 300% 
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Upper Floridan Aquifer <. Flow Vectors 


(2019 and 2045) ` 


Indian River Co w m 1 FLow Direction Map 
ETT DU UEC Planning Region » Differences in flow direction and magnitude 
T Ен = \ қ Е.С Month 288 - Month 012 can ће seen at: 
š А. | 2045 & 2019 " | 
North } ° St. Lucie County Utilities (North Wellfield) 
т = Increase in horizontal flow from the 
= = ” / ii western area 
= Demand increases from 0 to 4 mgd 
d * Fort Pierce Utilities Authority 
= Increase in horizontal flow from the 
= ~ ~ ~ -,2 ар western area 
= Lateral saltwater intrusion 
= 33'¢ St. demand increases from 1.64 to 
= < = * f > 2.81 mgd 
PG = West demand increases from 1.32 to 
e PS 2.26 mg 
« 4 > . Ww Y . 
° JEA $ x \ UEC Planning Area 
Pt СА а ° City of Port St. Lucie TH Systems 
i 4 4 і: Y `v AX e = Department (JEA Wellfield) 
ғас —— = Change in horizontal flow from the 
% NE brun surrounding area 
4 Á 1 а: #4 P POS -6- = Slight demand decrease of 0.4 mgd 
а 1 : 
„|. . e -— ЕЕ g 225 аз 2 2.5 A 
Document Pem: ied s MM Vectors represent horizontal flow averaged over 25 model cells 
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Upper Floridan Aquifer <. Flow Vectors 


= (2019 and 2045) ` 


FLow Direction Map 


UEC Planning Region 
Month 288 - Month 012 


2045 & 2019 > Differences in flow direction and 
IATA magnitude can be seen at: 


e City of Port St. Lucie Utilit || Systems 
Department (JEA Wellfield) 


° Changein horizontal flow from the 
surrounding area 


° Slight demand decrease of 0.4 mgd 
° City of Port St. Lucie Utility Systems 
Department (Southwest Wellfield) 
— = pat * Slight change in horizontal flow 
x : . PS • UFA demand increase of 3.53 mgd 
ы à UEC Planning Area ° City of Stuart 


Flow Vectors ° No noticeable change in UFA flow 
m UEA 


Flow Vectors 


(Bet (ва stud goats остава низа M OD EC E МВ DEC СИЕ OO To ome miu Dterences, Reve viz тка Pas T | Prepared Zy.Rexcurce Svaluation Date. 4/8202! Vectors represent horizontal flow averaged over 25 model cells 
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Avon Park Permeable Zone Water == а 


(2045-2019). 


Head Difference Мар 


UEC Planning Region > Up to 3 ft of drawdown at 


Month 258 


St. Lucie County (North) 2045 - 2019 ñ а 

UFA олі теле St. Lucie County Utilities 
| (North Ме! нед) 

• 4 mgd UFA demand 


ace Inc (AG ~ 4 | ort St. Lucie ыа. . 
mec педа) Я 1 i dn » Approximately 2 ft of rebound 
- AG at City of Port St. Lucie Utility 


* PG 


i M Systems Department 
ы (JEA Wellfield) 


Layer 3 Month 288 
Head Difference (Feet) 
ШЕ 6950 • 0.52 тва десгеазе 


— ч" > Approximately 1 ft of rebound 


-2.5 - -1.5 


A5--05 in western St. Lucie County 


М _ [ 105-05 | 
E — a | due to agricultural demand 
= i EN 2 x D ш, reduction 
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Water Quality Difference (2045 - 2019)” 


» St. Lucie County Utilities (North 
Wellfield) 


* No wells in the APPZ 
* TDS increases as high as 1,000 mg/L 


» City of Port St. Lucie Utility 
Systems Department (Southwest 
Wellfield) 


° Increase in TDS as high as 700 mg/L 
• 2019 demand = 0 mgd 
* 2045 demand - 9.43 mgd 


» City of Stuart 


° Increase in TDS as high as 1,040 mg/L 
* 2.6 mgd APPZ demand in 2045 
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St. Lucie County 
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UFA only 
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д. 
тж! Tequesta 
ж 
v 


Document Path: ad елита gov'd'sioot'data wsd MODE СЕМ MB IUECIGI S'postprocessmxdiDIfierences Review mx d 


“т^. 
э свода chic ба! 


DISTRICT 


Avon Park Permeable Zone 


TDS Difference Map 
UEC Planning Region 
th 288 


2045 - 2019 


UEC Planning Area 


Layer 3 Month 288 
TDS Difference (mg/L) 
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Avon Park Permeable Zone 


Watér Quality % Difference = 2019) 


TDS Difference Мар 


> St. Lucie County Utilities Ы А сес 
(North Wellfield) = 2222. = 
° No wells in the APPZ ` | М Е Utilities (North) ЕЕ 
° TDS increases ~5% н O | 


> City of Port St. Lucie Utility x v OT ` ү: 


Systems Department Yo N: | М š 2-55 (Southwest) 
(So u t h west We | ІН е | d ) 4 | ч | A 3 Z | : =: _ k. Š | во С of Stuart UEC Planning Area 
° |ncrease in TDS “30% > мм Layer 3 Month 288 


{stua апу ~“ 
А TDS Difference (%) 


e 2019 demand = 0 mgd 
• 2045 demand = 9.43 mgd 


> N ШЕН 30% - -25% 
4 И 25% - 10% 


| e M 10% -10% 
; | " "t sd b South Martin'Reg Utility 10% - 25% 
. | РР | 25% - 50% 
> City of Stuart 22 се 50% 10% 
: ү ced Mi [КЕ] 
° Increase in TDS “21% wer yg I— 


i у | 200% - 300% 
• 2.6 mgd APPZ demand in 2045 F ли \ | 300% - 360% 
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Амоп Park Permeable Zone 


“Water Quality Difference in 2019 


TDS Difference Map 


UEC Planning Region 


> Difference in TDS ы. Е 
concentrations within the ы ° | 
ЕСЕМ 2019 scenario model 
run (Year 1 to 24) 


x St Lucie 
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Avon Park Permeable Zone 


‘Water Quality Difference in 2045 


TDS Difference Map 


UEC Planning Region 
Month 288 - Month 012 


> Difference in TDS 
concentrations within the 
ECFM 2045 scenario model |. E А 
run (Year 1 to 24) х ми | №. E 
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Water Quality-% Difference in 2019 — 


> % difference in TDS 


concentrations within the ECFM 
2019 scenario model run 


(Year 1 to 24) 


> % increase in TDS concentration 
within the UEC Planning Area 


“30% at: 


° North Jensen 
° Tropical Farms 


° South Martin Regional Utility 
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TDS Difference Map 


UEC Planning Region 
Month 288 - Month 012 


UEC Planning Area 


Layer 3 2019 
TDS Difference (%) 
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Avon Park Permeable Zone 


Water Quality %:Difference in 2045 


> % difference in TDS 
concentrations within the ECFM 
2045 scenario model run 
(Year 1 to 24) 


> Highest % increase in TDS 
concentration within the UEC 
Planning Area “50% near City of 
Port St. Lucie’s Southwest 
Wellfield 


• 2045 demand = 9.43 mgd 


f 
/ Tropical 


,Farms 
~ 
South Martin Reg Utility 


TDS Difference Map 


UEC Planning Region 
Month 288 - Month 012 
2045 


UEC Planning Area 


Layer 3 2045 

TDS Difference (%) 
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UEC Planning Region 
Month 288 - Month 012 
2045 & 2019 


PS 
UEC Planning Area 


Flow Vectors 
P> APPZ 2019 
Flow Vectors 


MANAGEMENT DISTRICT 


> Differences in flow direction and 
magnitude can be seen at: 


° St. Lucie County Utilities (North 
Wellfield – pumping from UFA) 


= Increase in horizontal flow from 
the western area 


e City of Port St. Lucie Utility 
Systems Dept. (JEA Wellfield) 
= Slight increase in horizontal 


flow from the surrounding area 
plus slight turn away 


= 0.5 mgd decrease in APPZ 
demand 


Vectors represent horizontal flow averaged over 25 model cells 
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Ауоп Park Permeable Zone Horizontal Flow Vectors 


(2019 and 2045) ` 


FLow Direction Map 


UEC Planning Region. > Differences in flow direction and 
Р 4 " я қ | 2045 & 2019 magnitude can бе seen at: 
° City of Port St. Lucie Utilit H Systems 
| : 4 Department (JEA Wellfield) 
= Slight increase in horizontal flow from 
А А № E ДС : \ \ the surrounding area 
| а s 2o / = “0.5 mgd decrease in APPZ demand 
UT ~, ° City of Port St. Lucie Utility Systems 
i i i 1 - 1! Department (Southwest Wellfield) 


= Only slight change in horizontal flow 
despite 9.43 mgd increase in APPZ 


l leew 4 US ™ 4 4 Fa TYPE demand 
9... ө 52-4 North Jensen EN + PG А 
Southwest Ë я =: b \ . PS ° City of Stuart 
V GE N d UEC Planning Area = Slight change in flow direction 
A і 4 — < ^a | о у Че towards the ме еја 
ри Ç № w Vectors . 
(Ем NM APPZ 2019 = 2.6 mgd Нот the APPZ іп 2045 
N à Y & 4 . Р, А e ғ. Flow Vectors 
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ne 


> Green shows ridge area 
with higher elevations 


> Elevations decrease to 
the east and southeast 


_„" Land Surface Elevation 


Land Surface Elevation Map 


UEC Planning Region 


UEC Planning Area 


Land Surface Elevation 
Feet, NGVD 
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> Simulated UFA head 
(month 218) minus land 
surface elevation 

> Month 218 (February 2007) = 
dry month (1-in-10 drought 
condition) 


> Lower artesian heads in areas 2277 
of PS pumping 


Bm 222 
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Artesian Head Map 


UEC Planning Region 
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„ Upper Floridan Artesian Head 2045 


Artesian Head Map 


UEC Planning Region 
Month 218 - Land Surface 


> Simulated UFA head 
(month 218) minus land 
surface elevation 

> Month 218 (February 2007) = 
dry month (1-in-10 drought 


condition) | | У Зи У . PS 
> Lower artesian heads in areas ^| ^ А. К Thra UEC Planning Area 
. - N р _ RA Artesian Head 2045 
of PS/PG pumping ү” < AN poo h Feet 
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Change in Upper Floridan Artesian Head 


(2045 minus: 2019). 


Artesian Head Мар 


UEC Planning R egion 
Month 218 
2045 - 2019 


> Month 218 (February 2007) = 
dry month (1-in-10 drought 
condition) 


> Significant decrease in 
artesian head in areas of 
increasing PS/PG pumping 


TYPE 
- АС 
* PG 
• PS 


UEC Planning Area 


» Slight increase in artesian 
head in areas of decreasing 
AG/PS pumping 


Change in Artesian Head 
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Upper Floridan Aquifer Near Oslo WTP 
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Upper — Aquifer Near St. Lucie County Utilities 


(North Wellfield)_ 


SLCNOUFA (Row:052 Col:120 Lay:001) 


— Head2045p 
—  Head2019b 49000 
A 


eT 


Water Level (NGVD feet) 


| А | 
| [| 
Conc2019b 
Conc2045p | | 1000 


24 48 72 96 120 144 168 192 216 240 264 288 
Stress Period 


Ssfwmd.gov 61 


S OUT H FLORIDA WATER МАМАСЕ МЕ МТ DISTRICT 


Upper Floridan Aquifer Near 


"Fort Pierce -Utilities-Authority 
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Upper Floridan Aquifer Near Treasure Coast Energy Center 


Power Generation Wells 
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Avon Park Permeable Zone Near 


St. Lucie County Utilities (North Wellfield) 
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Avon Park Permeable Zone Near City of Port St. Lucie 


Utility Systems Department (Southwest Wellfield) 
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Avon Park Permeable Zone Меаг City of Stuart 


m. Wellfield. – 


StuAPPZ (Row:101 Col:142 Lay:003) 


--- Head2045p 
--- Head20 19b | 


Water Level (NGVD feet) 


24 48 72 96 120 144 168 192 216 240 264 288 
Stress Period 


Ssfwmd.gov 66 


S OUT H FLORIDA WATER МАМАСЕ МЕ МТ DISTRICT 


> Water Levels 
° UFA – Except for northeastern St. Lucie County, predicted drawdown in most of the UFA are less than 2.5 ft 


e APPZ — Less than 1.5 ft of drawdown predicted throughout the UEC Planning Area, except in northeastern 
St. Lucie County where a 3 ft decrease predicted 


> Water Quality 
° UFA — Except for northeastern St. Lucie County, predicted TDS changes in the ЏЕА are less than 250 mg/L 
• APPZ 


=" Potential upward movement of APPZ water into the UFA may degrade water quality in northeastern 
St. Lucie County 


= 700-1,040 mg/L increase in TDS predicted at City of Port St. Lucie’s Southwest Wellfield, City of Stuart, and 
St. Lucie County Utilities North Wellfield; less than 250 mg/L everywhere else 


> FAS appears capable of meeting projected demands of all users through 2045 with 
appropriate wellfield management 
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Modeling Team 


> Mirza Billah, Ph.D., E.I.T. 
» Robert Earle 
» Uditha Bandara, Ph.D., P.E. 
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- Questions and 


Public Comment 


If you are participating via Zoom: Use the Raise Hand feature 
If you аге participating via phone: *9 raises hand, *6 mutes/unmutes 


When you are called on, please state your full name and affiliation prior 
to providing comments and/or questions 
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Nancy Demonstranti, P.G. 
Upper East Coast Plan Manager 
South Florida Water Management District 
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UEC Water Supply Plan Update Process 


Meetings with Technical Methods Draft Plan 
Utilities & Local Workshop Available 
Governments July 2021 Sept. 2021 


2021 Upper East Coast Water Supply Plan Update 


General General Governing Board 
Stakeholder Stakeholder Approval 
Meeting #1 Meeting #2 Nov. 2021 
April 2021 Sept. 2021 
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